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Key indicators: single-crystal X-ray study; T = 144 K; mean tr(C-C) = 0.003 A; 
R factor = 0.039; wR factor = 0.099; data-to-parameter ratio = 15.7. 



The asymmetric unit of the title compound, Q7H44N2S, 
consists of two crystallographically independent molecules 
with similar conformations. The dihedral angles between the 
phenyl rings are 89.32 (5) and 82.80 (5)° in the two molecules. 
In the crystal, molecules are linked by C— H- ■ -n interactions, 
forming a three-dimensional network. 

Related literature 

For biological applications of hydrazine derivatives, see: Vogel 
et al. (2008); Moreira et al. (2012); Vicini et al (2009); Belkheiri 
et al. (2010); Shen et al. (2011). 



Data collection 

Agilent Xcalibur (Atlas, Gemini) 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis RED; Agilent, 2012) 
T min = 0.916, r m „ = 0.939 



Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.099 

S = 1.07 

5672 reflections 



10771 measured reflections 
5672 independent reflections 
4856 reflections with / > 2a(I) 
R in , = 0.020 



361 parameters 

H-atom parameters constrained 
A/w = 0.23 e A~ 3 
Ap mi „ = -0.33 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2, Cg3, Cg5 and Cg6 are the centroids of the C1A-C6A, C7A-CL2A, C1B- 
C6B and C75-C12B phenyl rings, respectively. 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C3A-H3A- ■ Cg5 [ 


0.95 


2.76 


3.553 (2) 


141 


C8A-H8A---Cg2 L 


0.95 


2.97 


3.740 (2) 


139 


C15B-H15B- ■ Cg2 m 


0.95 


2.60 


3.484 (2) 


156 


C16A-H16A- ■ Cgb" 


0.95 


2.72 


3.5725 (19) 


150 


C16B-H16S- ■ Cg3 v 


0.95 


2.80 


3.659 (2) 


151 


Symmetry codes: (i) x — 
-x + 2,-y+l,-z + l;(v) 


l,y, z; (ii) 
x, y, z — 1. 


—x, —y, —z - 


-1; (iii) -x + 1, 


-y.-r, (iv) 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: Mercury (Macrae et al, 2006); software used to 
prepare material for publication: WinGX (Farrugia, 2012). 
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indebted to Dr A. L. Maldonado-Hermenegildo for useful 
comments. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5326). 



Experimental 

Crystal data 

C 17 H 14 N 2 S 
M r = 278.36 
Triclinic, PI 
a = 9.8336 (11) A 
b = 9.8665 (9) A 
c = 16.6357 (8) A 
a = 100.290 (6)° 
P = 101.696 (7)° 



N N 




y = 109.129 (9)° 
V = 1439.9 (2) A 3 
Z = 4 

Mo Ka radiation 
H = 0.22 mm -1 
T = 144 K 

0.58 x 0.51 x 0.36 mm 
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(f)-1 ,1 -Diphenyl-2-(thiophen-2-ylmethylidene)hydrazine 

Blanca M. Cabrera-Vivas, Marcos Flores-Alamo, Ruth Melendrez-Luevano, Lidia Melendez- 
Balbuena and Juan C. Ramirez 

1 . Comment 

A great variety of hydrazine derivative compounds have been synthesized, which have been proven to control the growth 
of cancerous cells (Vogel et al, 2008) or serve as antibiotics (Moreira et al, 2012), inhibitors of HIV (Vicini et al, 2009), 
anti-inflammatory, and antioxidant agents (Belkheiri et al, 2010). Technologically speaking, hydrazone derivatives have 
been used to create materials with optical, electrochemical, photophysical and solar cells properties (Shen et al, 2011). In 
this work we crystallized the (£)-l,l-diphenyl-2-(thiophen-2-ylmethylene)hydrazine. 

In the title compound, the asymmetric unit consists of the two (£)-l,l-diphenyl-2-(thiophen-2-ylmethylene)hydrazine 
non-planar molecules (Fig. 1). Both molecules A (N1A to C17A/S1A) and B (NIB to C17B/S1B) show an E 
configuration with respect to the C=N double bond. The dihedral angle between the C1A-C6A and C7A-C12A rings is 
89.32 (5)° for molecule A close proximity to the orthogonality (90°), while the angle between the C1B-C6B and C7B- 
C12B rings is 82.80 (5)° for molecule B. The (thiophen-2-ylmethylene)hydrazine group deviates from planarity with an 
r.m.s. deviation of fitted atoms of 0.0546 [equation: 9.774 (1) x - 2.803 (5)y- 5.122 (8) z = 9.501 (5)] and 0.0331 
[equation: 2.970 (5) x - 9.686 (l)y+ 5.981 (8) z = 6.359 (5)] for molecules A and B, respectively. The N2A— N1A— CIA 
[116.17 (13)°] and N2B— NIB— C1B [116.88 (13)°] angles are slightly shorter than the mean (120.28°) value with a 
=1.19 in the Cambridge Structural Database, while C13A — N2A — N1A [119.40 (14)°] and C13B— N2B— NIB [118.81 
(13)°] angles are slightly larger than the mean (116.14°) reported. In the crystal, C — H—n interactions (Table 1) link the 
molecule into a three-dimensional network (Fig. 2). 

2. Experimental 

491 mg (2.6 mmol) phenylhydrazine were dissolved in ethanol and acetic acid (0.5 ml) was slowly added into this 
solution while stirring, 300 mg (2.6 mmol) of thiophene-2-carbaldehyde, were added drop by drop into the above solution 
strongly stirring and the resulting mixture was kept at room temperature until it became a beige-coloured solution. After 
one and a half hours the solution precipitated. The reaction was monitored by TLC, aluminium AlugramSil G/UV254. 
The mixture was separated with filtration in vacuo system and the precipitate was washed three times with cold methanol. 
Recrystallization was performed with acetonitrile to obtain amber crystals for X-ray analysis. Yield 90%, amber needle, 
UVl max = 345.15 nm. FT IR (film): (cm" 1 ): 3098 v(C— H), 1586 v(C=C— S), 1448, 1371 v(C=N), 1292 v(C — N), 854 
y(CH-thiophene). »H NMR (400 MHz, (CD 3 ) 2 CO: (J/p.p.m.): 7.45(m,4//,C3'), 7.37 (t,ltf,C3), 7.36(s,l//,Ci), 7.19 (m, 
6H,C2',C4'), 7.02 (m, 1H,C5), 6.98 (dd, 1H,C4). 13 C NMR (400 MHz, (CD 3 ) 2 CO): (<S/p.p.m.): 141.67, 130.53, 129.89, 
127.32, 126.99, 125.61, 124.64, 122.25. MS— EI: m/z = 278.37 M\ Ci 7 Hi 4 N 2 S. 
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3. Refinement 

H atoms bonded to C atoms were placed in geometrical idealized positions and were refined as riding on their parent 
atoms, with C— H = 0.95 A and with C/ iso (H) = 1.2C/ eq (C). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
RED (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2006); software used to prepare 
material for publication: WinGX (¥ amxgia, 2012). 




Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 60% probability level and H 
atoms are shown as circles of arbitrary size. 




Figure 2 

Apacking diagram of the title compound viewed along the a axis. Intermolecular C — H-;r interactions are indicated by 
dotted lines. 
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,1 -Diphenyl-2-(thiophen-2-ylmethylidene)hydrazine 



Crystal data 

C 17 H 14 N 2 S 
M r = 278.36 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.8336 (11) A 
b = 9.8665 (9) A 
c= 16.6357 (8) A 
a = 100.290 (6)° 
^= 101.696 (7)° 
y= 109.129 (9)° 
F= 1439.9 (2) A 3 

Data collection 

Agilent Xcalibur (Atlas, Gemini) 

diffractometer 
Graphite monochromator 
Detector resolution: 10.4685 pixels mm' 1 
co scans 

Absorption correction: multi-scan 

(CrysAlis RED; Agilent, 2012) 
r mm = 0.916, r max = 0.939 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.039 

wR{F) = 0.099 

S = 1.07 

5672 reflections 

361 parameters 



Z = 4 

7^(000) = 584 

D x = 1.284 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6444 reflections 

(9 = 3.6-26.0° 

ft = 0.22 mnT 1 

T= 144 K 

Prism, colourless 

0.58 x 0.51 x 0.36 mm 



10771 measured reflections 
5672 independent reflections 
4856 reflections with I > 2a{I) 
R mt = 0.020 

#max = 26.1°, 8 m in = 3.6° 

h = -12— >12 
A: = -10^12 
/= -20^20 



0 restraints 

H-atom parameters constrained 

w = l/to^Fo 2 ) + (0.0382P) 2 + 0.4189P] 

where P = (F a 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ap max = 0.23 e A" 3 
Ap m i n = -0.33 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II *ITJ 


S1A 


0.45980 (5) 


0.49688 (5) 


0.64718 (3) 


0.03525 (13) 


N1A 


0.22725 (17) 


0.04849 (15) 


0.46812 (8) 


0.0294 (3) 


N2A 


0.29506 (15) 


0.18305 (15) 


0.52848 (8) 


0.0258 (3) 


CIA 


0.14928 (18) 


0.05017 (18) 


0.38736(10) 


0.0230 (3) 


C2A 


0.17908 (19) 


0.18184(19) 


0.36238 (11) 


0.0277 (4) 


H2A 


0.2535 


0.272 


0.3995 


0.033* 


C3A 


0.0996 (2) 


0.1807 (2) 


0.28310(11) 


0.0333 (4) 


H3A 


0.1199 


0.2709 


0.2664 


0.04* 


C4A 


-0.0092 (2) 


0.0502 (2) 


0.22784(11) 


0.0346 (4) 


H4A 


-0.0628 


0.0505 


0.1736 


0.042* 



Acta Cryst. (2014). E70, 08O 



sup-3 



supplementary materials 



C5A 


ft AlOf /T-\ 

-U.U385 (2) 


A AOAA 

— U.U8UU (2) 


0.25262 (11) 


A A7 OO f A 

0.0328 (4 


H5A 


-0.113 


-0.1699 


0.2152 


A ATA* 

0.039* 


Co A 


a ai noo / 1 n\ 

0.05982 (19) 


—0.08Hz (19) 


0.33190 (10) 


0.0284 (4 


H6A 


A A1 f>7 

0.0187 


A 1 71 f 

-0.1715 


A O A Ol 

0.3483 


A A1 /I * 

0.034* 


C / A 


0.2191 / (18) 


A AOOO/: /1 7\ 

—0.08886 (1 /) 


A /IOOI7 /I A\ 

0.48812 (10) 


A A0 1 O /"3 

U.U238 (3 


C8A 


0.11947 (19) 


A 1 n7A /I A\ 

-0.15270 (19) 


A C7 1 17 /i i"! 

0.53117 (11) 


A A7A/1 i A 

0.0294 (4 


H8A 


U.U551 


a 1 a/; 
—0.106 


A C/1T/1 

U.54 /4 


A AT C* 

U.U35* 


C9A 


0.1137 (2) 


A 10/101 /1 A\ 

-0.28481 (19) 


0.55049 (11) 


A A") 7 A / A 

0.0329 (4 




A A/I C. A 

U.U454 


f\ 1 O Q7 

— Uozo / 


A C QAO 

U.joUz 


A A7A* 

u.u5y 


C10A 


0.2069 (2) 


A Id AC / 1 A\ 

-0.35305 (19) 


A f 7/OI 

0.52681 (11) 


A A") 7 O / /I 

0.0328 (4 
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H1UA 


A OAT) 

0.2022 


A A A A 
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A ATA* 

U.U39* 


/~< 1 1 A 
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Atomic displacement parameters (A 2 ) 
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y TOT 

U 


U 33 




T 71 9 

u 


u 13 


U 
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0.0264 (2) 
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0.0031 (2) 


0.00904 (19) 


N1A 


0.0417 


(9) 


0.0208 (7) 


0.0206 


(7) 


0.0096 (6) 


0.0033 (7) 


0.0038 (6) 


N2A 


0.0285 


(7) 


0.0226 (7) 


0.0232 


(7) 


0.0079 (6) 


0.0062 (6) 


0.0031 (6) 


CIA 


0.0251 


(8) 


0.0267 (8) 


0.0198 


(8) 


0.0115 (7) 


0.0092 (7) 


0.0055 (7) 


C2A 


0.0304 


(9) 


0.0260 (9) 


0.0263 


(9) 


0.0095 (7) 


0.0091 (8) 


0.0068 (7) 


C3A 


0.0431 


(11) 


0.0354 (10) 


0.0301 


(9) 


0.0210(9) 


0.0133 (9) 


0.0145 (8) 


C4A 


0.0360 


(10) 


0.0478 (11) 


0.0251 


(9) 


0.0230 (9) 


0.0065 (8) 


0.0104 (8) 


C5A 


0.0287 


(9) 


0.0366(10) 


0.0274 


(9) 


0.0113 (8) 


0.0042 (8) 


0.0009 (8) 


C6A 


0.0301 


(9) 


0.0266 (9) 


0.0258 


(9) 


0.0085 (7) 


0.0078 (8) 


0.0047 (7) 


C7A 


0.0285 


(9) 


0.0218(8) 


0.0183 


(8) 


0.0083 (7) 


0.0033 (7) 


0.0044 (6) 


C8A 


0.0260 


(9) 


0.0316(9) 


0.0295 


(9) 


0.0102 (7) 


0.0087 (8) 


0.0057 (8) 


C9A 


0.0322 


(9) 


0.0311 (10) 


0.0304 


(9) 


0.0040 (8) 


0.0081 (8) 


0.0125 (8) 


C10A 


0.0337 


(10) 


0.0227 (9) 


0.0324 


(10) 


0.0072 (8) 


-0.0050 (8) 


0.0074 (8) 


C11A 


0.0297 


(9) 


0.0309 (9) 


0.0318 


(10) 


0.0154 (8) 


0.0012 (8) 


0.0007 (8) 


C12A 


0.0247 


(8) 


0.0282 (9) 


0.0235 


(8) 


0.0057 (7) 


0.0063 (7) 


0.0013 (7) 


C13A 


0.0291 


(9) 


0.0240 (8) 


0.0249 


(9) 


0.0101 (7) 


0.0074 (7) 


0.0071 (7) 


C14A 


0.0228 


(8) 


0.0250 (8) 


0.0250 


(8) 


0.0082 (7) 


0.0047 (7) 


0.0053 (7) 


C15A 


0.0325 


(9) 


0.0296 (9) 


0.0258 


(9) 


0.0073 (8) 


0.0052 (8) 


0.0075 (7) 


C16A 


0.0252 


(9) 


0.0345 (10) 


0.0238 


(9) 


0.0065 (8) 


0.0032 (7) 


-0.0014(8) 


C17A 


0.0293 


(9) 


0.0258 (9) 


0.0401 


(11) 


0.0083 (8) 


0.0037 (8) 


-0.0017 (8) 


SIB 


0.0233 


(2) 


0.0401 (3) 


0.0284 


(2) 


0.01185 (19) 


0.00921 (19) 


0.0106 (2) 


NIB 


0.0180 


(7) 


0.0343 (8) 


0.0204 


(7) 


0.0075 (6) 


0.0031 (6) 


0.0014 (6) 


N2B 


0.0205 


(7) 


0.0243 (7) 


0.0221 


(7) 


0.0069 (6) 


0.0031 (6) 


0.0050 (6) 


C1B 


0.0262 


(8) 


0.0232 (8) 


0.0187 


(8) 


0.0114(7) 


0.0047 (7) 


0.0077 (7) 


C2B 


0.0258 


(9) 


0.0286 (9) 


0.0258 


(9) 


0.0079 (7) 


0.0082 (7) 


0.0082 (7) 


C3B 


0.0393 


(10) 


0.0343 (10) 


0.0314 


(9) 


0.0176 (8) 


0.0194 (9) 


0.0129 (8) 


C4B 


0.0491 


(11) 


0.0275 (9) 


0.0254 


(9) 


0.0173 (8) 


0.0138(9) 


0.0044 (7) 


C5B 


0.0373 


(10) 


0.0269 (9) 


0.0268 


(9) 


0.0084 (8) 


0.0030 (8) 


0.0015 (7) 


C6B 


0.0268 


(9) 


0.0284 (9) 


0.0253 


(9) 


0.0097 (7) 


0.0061 (7) 


0.0063 (7) 


C7B 


0.0184 


(8) 


0.0244 (8) 


0.0174 


(7) 


0.0058 (6) 


0.0022 (6) 


0.0012 (6) 


C8B 


0.0266 


(9) 


0.0284 (9) 


0.0267 


(9) 


0.0117(7) 


0.0050 (7) 


0.0097 (7) 


C9B 


0.0290 


(9) 


0.0293 (9) 


0.0242 


(9) 


0.0064 (7) 


0.0078 (7) 


0.0094 (7) 


C10B 


0.0217 


(8) 


0.0328 (9) 


0.0240 


(8) 


0.0084 (7) 


0.0078 (7) 


0.0009 (7) 


CUB 


0.0278 


(9) 


0.0258 (9) 


0.0329 


(9) 


0.0126 (7) 


0.0053 (8) 


0.0039 (7) 


C12B 


0.0262 


(9) 


0.0218 (8) 


0.0248 


(8) 


0.0062 (7) 


0.0056 (7) 


0.0056 (7) 


C13B 


0.0218 


(8) 


0.0253 (8) 


0.0234 


(8) 


0.0089 (7) 


0.0060 (7) 


0.0065 (7) 


C14B 


0.0230 


(8) 


0.0226 (8) 


0.0232 


(8) 


0.0094 (7) 


0.0073 (7) 


0.0060 (7) 
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C15B 0.0250(9) 0.0321 (9) 0.0254 (9) 0.0111 (7) 0.0073 (7) 0.0044 (7) 

C16B 0.0302 (9) 0.0284 (9) 0.0252 (9) 0.0092 (7) -0.0012 (8) 0.0033 (7) 

C17B 0.0217 (8) 0.0317 (9) 0.0356 (10) 0.0072 (7) 0.0004 (8) 0.0113 (8) 



Geometric parameters (A, ") 



SI A— C17A 


1.7190(19) 


SIB— C17B 


1.7198(18) 


S1A— C14A 


1.7247(17) 


SIB— C14B 


1.7281 (16) 


N1A — N2A 


1.3739 (19) 


NIB— N2B 


1.3751 (18) 


N1A— CIA 


1.411 (2) 


NIB— CIB 


1.413 (2) 


N1A— C7A 


1.433 (2) 


NIB— C7B 


1.434(2) 


N2A— C13A 


1.285 (2) 


N2B— C13B 


1.288 (2) 


CIA— C2A 


1.392 (2) 


CIB— C2B 


1.394 (2) 


CIA— C6A 


1.394 (2) 


CIB— C6B 


1.395 (2) 


C2A— C3A 


1.386 (2) 


C2B— C3B 


1.386 (2) 


C2A— H2A 


0.95 


C2B— H2B 


0.95 


C3A— C4A 


1.387 (3) 


C3B— C4B 


1.387 (3) 


C3A— H3A 


0.95 


C3B— H3B 


0.95 


C4A— C5A 


1.378 (3) 


C4B— C5B 


1.381 (3) 


C4A— H4A 


0.95 


C4B— H4B 


0.95 


C5A— C6A 


1.390 (2) 


C5B— C6B 


1.386 (2) 


C5A— H5A 


0.95 


C5B— H5B 


0.95 


C6A— H6A 


0.95 


C6B— H6B 


0.95 


C7A— C8A 


1.383 (2) 


C7B— C8B 


1.384 (2) 


C7A— C12A 


1.387 (2) 


C7B— C12B 


1.386 (2) 


C8A— C9A 


1.384 (2) 


C8B— C9B 


1.385 (2) 


C8A— H8A 


0.95 


C8B— H8B 


0.95 


C9A— CI OA 


1.379 (3) 


C9B— CI OB 


1.382 (2) 


C9A— H9A 


0.95 


C9B— H9B 


0.95 


C10A— C11A 


1.379 (3) 


C10B— CUB 


1.387 (2) 


CI OA— HI OA 


0.95 


CI OB— HI OB 


0.95 


C11A — C12A 


1.388 (2) 


CUB — C12B 


1.387 (2) 


C11A— H11A 


0.95 


cub— hub 


0.95 


C12A— H12A 


0.95 


C12B— H12B 


0.95 


C13A— C14A 


1.445 (2) 


C13B— C14B 


1.445 (2) 


C13A— HI 3 A 


0.95 


C13B— H13B 


0.95 


C14A— C15A 


1.367 (2) 


C14B— C15B 


1.369 (2) 


C15A— C16A 


1.414(2) 


C15B— C16B 


1.413 (2) 


C15A— H15A 


0.95 


C15B— H15B 


0.95 


C16A— C17A 


1.345 (3) 


C16B— C17B 


1.348 (3) 


C16A— H16A 


0.95 


C16B— H16B 


0.95 


C17A— H17A 


0.95 


C17B— H17B 


0.95 


C17A— S1A— C14A 


91.75 (9) 


C17B— SIB— C14B 


91.65 (8) 


N2A— N1A— CIA 


116.17(13) 


N2B— NIB— CIB 


116.88 (13) 


N2A— N1A— C7A 


122.29 (13) 


N2B— NIB— C7B 


121.16(12) 


CIA— N1A— C7A 


121.09(13) 


CIB— NIB— C7B 


121.74(13) 


C13A— N2A— N1A 


119.40(14) 


C13B— N2B— NIB 


118.81 (13) 


C2A— CIA— C6A 


119.30(15) 


C2B— CIB— C6B 


119.38 (15) 


C2A— CIA— N1A 


120.86(15) 


C2B— CIB— NIB 


121.00(15) 
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p A PI A XT 1 A 

CoA — CIA — JN1A 


i i n O") { 1 C\ 

119.83 (15) 


C3A — C2A — CIA 


1 1 A "7 f\ / 1 Pv 

119.70 (16) 


pi a /~i -> * TTO A 

C3A — CzA — Hz A 


1 OA 1 

lzO.l 


C 1 A — C2 A — H2 A 


1 1A 1 

120.1 


/""lO A Z"" 1 1 A P /I A 

C2A — C3A — C4A 


1 O 1 AC / 1 T\ 

121.05 (17) 


p 1 a P O A TT1 A 

CzA — C3A — H3A 


1 1 A C 

119.5 


f~\ a a P 1 A TT1 A 

C4A — C3A — H3A 


1 1 A C 

119.5 


C ' r a P /l A < i a 

C5A — C4A — C3A 


11A 1A n A 

119.19 (16) 


C j A — C4 A — H4 A 


lz0.4 


/—1 1 a P< /I a TT/1 A 

C 3 A — C4 A — H4 A 


120.4 


f • A A /ir A P ^ a 

C4A — C5A — C6A 


1 OA C A / 1 "7\ 

120.59 (17) 


p /J a PC A TTC A 

C4A — C5A — H5A 


1 1 A *7 

119.7 


p S A PC A TTC A 

Co A — CjA — HjA 


1 1 A *7 


PC A z' 1 / A f~\A a 

C5A — C6A — CIA 


1 OA 1 /" / 1 Pi 

120.16 (16) 


C • r a /-~ " / a ti/- a 

C5A — C6A — H6A 


119.9 


/-II A /" < / A TT/- a 

CIA — C6A — H6A 


119.9 


p o A PO" A P 1 O A 

CoA — C7A — ClzA 


1 OA \ A ( 1 C\ 

120.14 (15) 


PO A PI A XT 1 A 

CoA — C7A — IN 1A 


lift co /I r\ 

120.52 (15) 


f • 1 ^ A P^ A Ml A 

C12A — C7A — N1A 


1 1 A 1 >1 / 1 /I \ 

119.34 (14) 


PO" A P O A PA A 

C7A — CoA — C9A 


1 1 A OA / 1 P\ 

119. oO (16) 


en a ro a T_ro a 
C / A — CoA — Ho A 


1 OA 1 

lzO.l 


p (\ a /-i o A TTO A 

C9A — C8A — H8A 


1 O A 1 

120.1 


f • -i f\ a / < r\ a p O A 

CI OA — C9A — C8A 


1 O A O 1 / 1 Pi 

120.23 (16) 


/"i 1 A A PA A TTA A 

CI OA — C9A — H9A 


1 1 A A 

119.9 


p O a PA A TTH A 

CoA — C9A — H9A 


1 1 A A 

119.9 


CllA — CI OA — C9A 


120.12 (16) 


f~< 1 1 a P 1 1AA r T1 A A 

CllA — CI OA — HI OA 


119.9 


/—if\ A /" 1AA T T 1 A A 

C9A — C 1 OA — H 1 OA 


119.9 


f~i 1 A A fill A /~< 1 O A 

C10A — CllA — C12A 


1 OA A^ / 1 ^\ 

120.06 (16) 


f • i a 4 f • 11* TT11A 

C10A — CllA — H11A 


120 


f • -1 <-n a / 1 11* TT11A 

C12A — CllA — H11A 


120 


f ' -i k p i o A rii 1 i 

C7A — C12A — CllA 


1 1 A r C / 1 f N 

119.65 (15) 


C /A — C12A — HlzA 


1 OA O 

IzO.z 


f~< 1 1 A f ^ 1 O A TT11 A 

CllA — C12A — H12A 


120.2 


XTO A P 1 1 A pi /| A 

NzA — C13A — C14A 


10A OA /1 C\ 

120.29 (15) 


XTO A P 1 1 A TT1 1 A 

NzA — C13A — H13A 


1 1 A A 

119.9 


pi /| A P 1 1 A TT1 T A 

C 14A — C 1 3 A — H 1 3 A 


1 1 A A 

119.9 


P 1 C A P 1 A A P 1 1 A 

C15A — C14A — C13A 


126.66 (16) 


PICA P 1 A A O 1 A 

C 1 5 A — C 1 4 A — S 1 A 


1 i A A 1 /n\ 

110.41 (13) 


P 1 1 A P 1 /I A O 1 A 

C 1 3 A — C 1 4 A — S 1 A 


100 AO /10\ 

122.92 (13) 


P 1 yl A PICA P 1 A 

C 1 4 A — C 1 5 A — C 1 6 A 


1 1 O OT / I 

113.27 (16) 


P1/1A PICA TT1CA 

C 1 4 A — C 1 5 A — H 1 5 A 


1 O O A 

lz3.4 


pi / A PICA TT1CA 

C16A — C15A — H15A 


1 0 1 /I 

123.4 


C 1 7 A— C 1 6A— C 1 5 A 


112.64 (16) 


C17A— C16A— H16A 


123.7 


C15A— C16A— H16A 


123.7 


C16A— C17A— SI A 


111.92(13) 


C16A— C17A— H17A 


124 


S1A— C17A— H17A 


124 



Pzrn pin \ti n 

CoB — C 1 B — N 1 B 


i in £1 

119.62 (14) 


POT~i POTO P 1 T* 

C3B — C2B — CIB 


1 1 A CO / 1 Pi 

119.53 (16) 


POT"! POT) TTOTJ 

C3B — CzB — HzB 


1 OA O 

IzO.z 


P 1 1~» POTi t TOT* 

CIB — C2B — H2B 


1 OA O 

120.2 


POTi P")T1 P A T* 

C2B — C3B — C4B 


1 O 1 O O / 1 f\ 

121.33 (16) 


POT) pin TTOT) 

CzB — C3B — H3B 


1 1 A O 

119.3 


f < A r~> P")T) T TO D 

C4B — C3B — H3B 


1 1 A O 

119.3 


PCT) P A Tl POT* 

C5B — C4B — C3B 


118.76 (16) 


/'CI) /'|D 

C5B — C4B — H4B 


1 OA £ 

120.6 


POT* P A T) TT/1T* 

C3B — C4B — H4B 


120.6 


f ' A r"> PCT* PPT* 

C4B — C5B — C6B 


1 OA AO / 1 0"\ 

120.98 (17) 


P /I T) PCT) TTCT) 

C4B — C5B — H5B 


1 1 A C 

119.5 


P/TT) PCT) I ICD 

CoB — C3B — HjB 


1 1 A C 

119.5 


PCT) P/^T) PIT) 

C 5 B — CoB — C 1 B 


1 1 A A A / 1 ^\ 

119.99 (16) 


PCT* P/"T1 TT/"T1 

C5B — C6B — H6B 


120 


pi n P /T* TT/"T1 

C 1 B — C6B — H6B 


120 


POT) PO"T) P10T) 

CoB — C7B — ClzB 


10A01 /1C\ 

120.21 (15) 


POT) PO"T) \T1 n 

CoB — C7B — NIB 


10A 

120.15 (14) 


P 1 OT» P"7T* TvT1 T* 

C12B — C7B — NIB 


11AC"7 / 1 A \ 

119.57 (14) 


PO"T) POT) PAT) 

C7B — CoB — C9B 


11A O £ / 1 C\ 

119.86 (15) 


PO"T> POT) TJOT) 

C Id — CoB — HoB 


1 OA 1 

lzO.l 


PAT* POT* TTOT* 

C9B — C8B — H8B 


1 OA 1 

120.1 


P 1 AT* PAT* POT* 

CI 0B — C9B — C8B 


10A 11 /1C\ 

120.13 (15) 


P 1 AT) PAT) TTAT) 

C 1 0B — C9B — H9B 


1 1 A A 

119.9 


POT) PAT) TTAT) 

CoB — C9B — H9B 


1 1 A A 

119.9 


C9B — C 1 0B — C 1 1 B 


120.04 (15) 


PAT* P1 AT* TT1 AT* 

C9B — C 1 0B — H 1 0B 


120 


P 1 1 T* P 1 AT* T T 1 AT* 

CUB — C10B — H10B 


120 


rtnn pun /~<iATi 

C12B — CUB — CI 0B 


1 1 A A 1 / 1 £\ 

119.91 (16) 


P 1 O T* P 1 1 Tl T T 1 1 T* 

C12B — CUB — HUB 


120 


P 1 AT* P 1 1 T* T T 1 1 T* 

C10B — CUB — HUB 


120 


C7B — C12B — CUB 


11A OO 

119.83 (15) 


r>an pi ID TJ1 TD 

C / B — C 1 2B — H 1 zB 


1 OA 1 

lzO.l 


P 1 1 T* P 1 O Tl T T 1 OT* 

CUB — C12B — H12B 


120.1 


XTOT) P10T) P1/1T) 

N zB — C 1 3 B — C 1 4B 


1 O A O A f 1 C\ 

120.34 (15) 


XTOT) P10T) TT1TT) 

N zB — C 1 3 B — H 1 3B 


1 1 A O 

119.8 


f ' 1 /I D P10T) TTIOT) 

C 1 4B — C 1 3 B — H 1 3 B 


1 1 A O 

119.8 


P 1 C T* P 1 A T* P 1 O Tl 

C15B — C14B — C13B 


10/" /lO /1C\ 

126.43 (15) 


P1CT) P1/1T) C1T) 

C 1 5B — C 1 4B — iS 1 B 


1 1 A CO P. 0\ 

110.52 (12) 


P11T* pi /in C1T* 

C13B — C14B — SIB 


1 O O AC / 1 ON 

123.05 (12) 


PI /ID pi cn P1/^T) 

C 1 4B — C 1 5 B — C 1 6B 


1 1 O 1^/1 C\ 

113.16 (15) 


PI A D pi cn TT1CT) 

C14B — C15B — H15B 


1 O T /I 

lz3.4 


P1PT* P1CT* TT1CT* 

C16B — C15B — H15B 


1 O O /I 

123.4 


C17B— C16B— C15B 


112.77 (16) 


C17B— C16B— H16B 


123.6 


C15B— C16B— H16B 


123.6 


C16B— C17B— SIB 


111.90(13) 


C16B— C17B— H17B 


124.1 


SIB— C17B— H17B 


124.1 
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f * 1 A \T1 i X TO A /~1 1 A 

CIA — NIA — N2A — C13A 


171.50 (14) 


C 1 B — N 1 B — N2B — C 1 3B 


I AO /1 A \ 

172.48 (14) 


i~\ -7 * XT1 A \T1 A /~f 1 1 A 

C7A — N1A — N2A — C13A 


-0.8 (2) 


C7B — N 1 B — N2B — C 1 3B 


-2.2 (2) 


\n A \T1 A / < 1 A • lO A 

N2A — N 1 A — C 1 A — C2A 


i o /ON 

19.8 (2) 


N2B — N 1 B — C 1 B — C2B 


17.7 (2) 


f> 7 a XT 1 A f ' 1 A /""^ o a 

C7A — N1A — CIA — C2A 


-167.71 (15) 


f • -7 p-> XT 1 P"l /" ■• \ "Ti /" ■> -» p> 

C7B — N 1 B — C 1 B — C2B 


-167.66 (14) 


X TO A X T 1 A 1 A A 

N2 A — N l A — C l A — C 6 A 


-159.52 (14) 


X "T^ X T 1 T~» 1 T^k /—I y"T» 

N2B — N 1 B — C 1 B — C6B 


1 1 A/- 

-161.46 (14) 


/T7 A \T1 A /—I 1 A f ' f A 

C7A — NIA — CIA — C6A 


12.9 (2) 


r ' "7r» X T 1 l~"l /~1 1 I~"l ' ✓ r-\ 

C7B — N l B — C l B — C6B 


13.2 (2) 


C6A — CIA — C2A — C3A 


0.2 (2) 


f ' / P"l f ■* I "pi /~1 '-N P") /-I -) pi 

C6B — CIB — C2B — C3B 


-1.4 (2) 


XT1 A f 1 A /""O A A 

JN1A — CIA — CzA — CJA 


—179.22 (15) 


N 1 B — L 1 b — CzB — Lib 


179.43 (15) 


1 A A "* O A /-^ -7 A /" 7 A A 

CIA — C2A — C3A — C4A 


-0.2 (3) 


C 1 B — C2B — C3 B — C4B 


-0.1 (3) 


C2A — C3A — C4A — C5A 


0.2 (3) 


C2B — C3B — C4B — C5B 


1.5 (3) 


C J A — C4 A — C 5 A — L 6 A 


-0.1 (3) 


L J b — C4b — C 5 b — Lob 


1 1 /I \ 

-1.3 (3) 


/"7 A A f 1 C A /""* /" A /-I -1 A 

C4A — C5A — C6A — CIA 


0.0 (3) 


f • a p-> /-if ti /" / pi /—i -1 p-> 

C4B — C5B — C6B — C 1 B 


-0.3 (3) 


C2A — CIA — C6A — C5A 


0.0 (2) 


/— ■ /-\ p-\ •• | pi j-i /- r» /- < — p-\ 

C2B — CIB — C6B — C5B 


1.6(2) 


XT 1 A f " 1 A Z' " /" a /"< c a 

N1A — CIA — C6A — C5A 


179.33 (15) 


XT 1 P") f A 1 P"l /" " / p-j £■ p-> 

NIB — CI B — C 6B — C 5 B 


1TA 

-179.22 (15) 


XTO A XT 1 A rin a /"' o A 

N2A — N1A — C7A — C8A 


75.1 (2) 


\Ti p-> XT 1 P"l ptnri /~i on 

N2B — NIB — C7B — C8B 


0 1 1 /" i 1 A\ 

83.36 (19) 


f • -1 a X T 1 A f ^ "7 A o A 

CIA — N1A — C7A — C8A 


A £ 0 1 / 1 A\ 

-96.82 (19) 


1 P> XT 1 P") riqn /non 

CIB — NIB — C7B — C8B 


A 1 A"7 / 1 A\ 

-91.07 (19) 


i XT1 A < -7 a /-i 1 ^ A 

N2A — N 1 A — C7A — C 1 2 A 


1AO A C /10\ 

-103.95 (18) 


X T<~\ P~i X T 1 l~"k onTl /~1 1 P^ 

N2B — N l B — C7B — C 1 2B 


ao /io\ 

-93.54 (18) 


f • -1 a X T 1 A f ' "7 A f~~* 1 A 

CIA — N1A — C7A — C12A 


84.1 (2) 


f ^ -1 p-> XT 1 P"l f^l PI 1 ^ PI 

C 1 B — N 1 B — C7B — C 1 2B 


92.03 (19) 


f> i i-\ a /"~17 A f " O A /" ("» a 

C12A — C7A — C8A — C9A 


-0.5 (2) 


C 1 2B — C7B — C8B — C9B 


-0.2 (2) 


XT 1 A /~i -7 a /— < o A rri A 

N 1 A — C7A — CoA — C9A 


-179.57 (15) 


xt 1 pi /^tpj /noTi /^nn 

N 1 B — C7B — C8B — C9B 


-177.12 (14) 


f < -7 a /-7 o A • pv a /"I | /\ i 

C7A — C8 A — C9A — C 1 OA 


-0.1 (3) 


/- « — 7 p-\ p-> nnr\ / 1 1 /\ pi 

C7B — C8B — C9B — C10B 


0.3 (2) 


f • o A /"< A A f " 1 A A /" 1 1 1 A 

C8A — C9A — C10A — C11A 


0.4 (3) 


C8B — C9B — C 1 0B — C 1 1 B 


-0.3 (3) 


C9A — C10A — C11A — C12A 


0.0 (3) 


/-inp) /" < 1 ATI " 1 1 pi /-i 1 -\ p> 

C9B — C 1 0B — C 1 1 B — C 1 2B 


0.0(3) 


/"i o A /~1TA /"< 1 O A 1 1 A 

C8A — C7A — C12A — C11A 


A A 

0.9 (2) 


C8B — C7B — C12B — CUB 


A A /^\ 

0.0 (2) 


X T 1 A 7 a /~\ 1 A 1 1 A 

N 1 A — C7 A — C 1 2 A — C 1 1 A 


179.96 (15) 


X T 1 P~i /"^ ^1 f~i 1 r\T^ fi 1 1 P~i 

N l B — C7B — C 1 2B — C 1 1 B 


176.93 (14) 


C 1 OA — C 1 1 A — C 1 2 A — C7 A 


—0.6 (2) 


C 1 0B — C 1 1 B — C 1 2B — C7B 


0.1 (2) 


XT 1 A XTO A ril-l A A 

N 1 A — N zA — L 1 3 A — C 1 4 A 


-179.61 (14) 


XTii~> Min rnn i a p> 

N 1 b — IN zb — C 1 3b — C 1 4b 


1 *7A C A /1 T\ 

-179.59 (13) 


N2A — C13A — C14A — C15A 


169.63 (17) 


N2B — C 1 3B — C 1 4B — C 1 5B 


173.46 (16) 


X TO A /"< 1 1 A /' 7 i A A n 1 A 

N2A — C13A — C14A — Si A 


-9.3 (2) 


N2B — C 1 3B — C 1 4B — S 1 B 


-6.5 (2) 


P17A A C\AA r'l^A 


W.J / yl^-) 


1 1 D O 1 D 1 1 JD 




C 1 7 A— S 1 A— C 1 4 A— C 1 3 A 


178.54 (15) 


C 1 7B— S 1 B— C 1 4B— C 1 3B 


179.51 (14) 


C 1 3 A— C 1 4A— C 1 5 A— C 1 6A 


-178.07 (16) 


C 1 3B— C 14B— C 1 5B— C 1 6B 


-179.54 (15) 


S 1 A— C 1 4 A— C 1 5 A— C 1 6 A 


1.0(2) 


S 1 B— C 1 4B— C 1 5B— C 1 6B 


0.40(19) 


C 14A— C 1 5 A— C 1 6A— C 1 7A 


-1.0 (2) 


C 14B— C 1 5B— C 1 6B— C 1 7B 


-0.1 (2) 


C 1 5 A— C 1 6A— C 1 7 A— S 1 A 


0.6 (2) 


C15B— C16B— C17B— SIB 


-0.2 (2) 


C 1 4 A— S 1 A— C 1 7 A— C 1 6A 


0.00(14) 


C 1 4B— S 1 B— C 1 7B— C 1 6B 


0.35 (14) 


Hydrogen-bond geometry (A, °) 








Cg2, Cgl, Cg5 and Cg6 are the centroids of the C1A-C6A, C7A-C12A, C1B-C6B and C7B-C12B phenyl rings, respectively. 


D—R-A 


D — H 


R-A D-A 


D—R-A 


C3A—R3A-Cg5' 


0.95 


2.76 3.553 (2) 


141 


C8A—mA-Cg2" 


0.95 


2.97 3.740 (2) 


139 


C\5B— mSB-Cg^ 


0.95 


2.60 3.484(2) 


156 


C\6A—R\6A-Cg6 a 


0.95 


2.72 3.5725 (19) 


150 


C\6B—R\6B~Cg3* 


0.95 


2.80 3.659 (2) 


151 


Symmetry codes: (i) x- 1 , y, z; (ii) -x, -y, 


-z+l; (iii) -x+l, -y, -z; (iv) 


-x+2, -y+ 1 , -z+ 1 ; (v) x, y, z- 1 . 
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